Variation in utilization of cardiac procedures in the Department of Veterans Affairs health care system: Effect of race  by Mirvis, David M. et al.
JACC Vol. 24, No. 5 
November I. 3994:1297-3w E297 
) have demonstrated differences in the utilizatio 
agnostic and therapeutic resources by white an 
s. For example, Wenneker and Epstein (3) re- 
ported that utilization rates in assachusetts for cardiac 
catheterization, coronary artery bypass urgery and angiopl 
were 38%, 126?5 and 1X%, resQe~tive~y, greater for 
than for black 
Survey for 1979 ugh 1984 reported that cardiac atheter- 
ization was used 31% less and coronary artery surgery 50% less 
by black male patients than by their white counterparts (2). 
Information from Medicare data bases demonstrated a rate of 
cardiac atheterization for whites of 27.1/10,000 population but 
a rate of only 7.6/10,000 population for blacks (5) Further- 
more, this discrepancy in utilization differed significantly in 
various regions of the country; the highest white/black utiliza- 
tion ratios were found in the seven co 
Alabama, Arkansas, Georgia, Louisiana, 
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Carolina and Sout Carolina, with a ratio >6:1 reported in 
Alabama. 
The present study was ~~dertak~~ to examine these racial 
operated by the De 
ment of Veterans easons for §tudyi~g the 
VA health care fferences between this 
have been previously 
studied. First, access to care is based primarily on prior military 
service, not n insurance coverage. Second, personal ial 
incentives for providers to perform procedures are el ed 
and fiscal incentives for hospitals to promote invasive proce- 
dures are minimized. Thus, some of the variables that may 
affect racial differences in utilization are controlled. If racial 
differences persist, factors that are independent of the health 
care system studied may be implicated as causes. 
Data for this study were derived from retrospective analysis 
of patient reatment files describing demogra 
features of each veteran hospitalized ina 
during fiscal year 1991 (October 1,199O through September 30, 
1991). 
In the patient reatment files, diagnoses are coded on the 
basis of the International Ciassijkation of Diseases (ICD-9-CM) 
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classification scheme in which one diagnosis identified as 
responsible forthe length of stay. This variable was used to 
giect patients with a diagnosis of coronary artery disease or 
valvuiar heart disease I forms of coronary disease and all 
types of valve disease 
For patients in these two groups, additional information 
was extracted from the treatment file. These data included 
gender, age and race of each patient, other diseases or 
comorbidities and the use of cardiac catheterization or cardiac 
surgery during fiscal year 1991. A comorbidity score was 
calcuh@d, as described by Charlson et al. (8), as a weighted 
d on age and the occurrence of any of 18 comorbid 
a file& from all Medical Centers were searched 
patient social security nurn~~ so that patients 
ml,ssions, c~tb~tcf~~~t~o~ or surgery at more than one 
cai Center could be identified and appropriately 
t treatment files were also used to 
to geographic re~~~~~ aad bosp~t~t 
dical Center has a defined “~r~~~~ 
iding within the primary service area 
of a specific VA Medical Center usually seek initial care at that 
facility, although t ey are free to travel to other locations for 
cake and rndy be refereed toother medical enters if needed 
services are not available locally. The primary service area in 
which each patient lived was determined. The total number of 
cases for each diagnostic group for each primary service area 
was then computed. These primary service areas were then 
grouped in two ways. First, the number of cases iu each of 
seven geographic regions was determined. The seven regions, 
based an VA organizational structure, included the northeast, 
mid*Atiantic, southeast, east central, midwest, west and south- 
west xones. 
Second, primary service arcas were grouped according to
the complexity of the local VA Medical Center by applying the 
pin@ used by the Department of Veterans Af- 
were d~~~ed on the basis 
ision and medical school 
VA facility. The six groups included 1) 
affiliated with medical schools; 2) small unaffiliated facilities; 
3) medium-sized metropolitan medical centers affiliated with 
medical schools; 4) medium-sized unaffiliated medical centers; 
metr~~it~n facilities affiliated with medical schools; 
targe, predominantly long-term psychiatric facilities. 
The presence or absence of a cardiac atheterization iabora- 
tory and cardiac surgical facilities inthe home primary service 
area 
S 91. Utilization rates for cardiac atheter- 
~~~t~~n and fur cardiac surgery were computed as the number 
of wtients of a particular p;Ic(: undergoing catheterization or 
surgery for each 1,000 patients of that race admitted to a VA 
Medical Center. Rates for white and black patients were 
amped by using the chi-square test statistic. A p vahe s0.0~ 
was used to ascribe statistical significance. 
Univariate r lative odds ratios and their 95% confidence 
intervals (Cl) were calculated to quantify the likelihood that a 
white patient would un ~t~~~~i~ti~~ Or SW& 
to that for a black p dative odds ratios 
estimated after adjustment furcoufou~iding variabbles including 
age, gender, presence of diabetes mellitus, hypertension a d 
peripheral vascular disease, a computed com~~rb~di~ score, 
hospital re~iou, b~~s~~~t~~ c rn e~~ty group and B ~~re~c~ic~ 
of c~thet~~i~at~~u and c ~~iae surgical f~ci~~~ies. ~~~~US~~~ 
and unadjusted o ds ratios were calculated with the use of a 
multiple logistic regression program (9). 
A total of 553J36 patients were discba~~ed from tbe 172 
VA Medical Centers in fi r 1991; 408,726 (73.9%) of 
these patients were white a 352 (19.6%) were black (Fig. 
1). The remaining 36,158 ts (6.5%) were Hispanic or 
Asian or did not have a race identified. 
Of these 517,078 patients, 83 bad a ~r~~d~ discharge 
diagnosis of a cardiovascular di er; 68,746 (82.8%) were 
white and 14,255 (17.2%) were black. Coronary artery disease 
was the major discharge diagnosis in30,300 patients, and 1,335 
had a primary discharge diagnosis ofVihdil~ heart disease. 
CorQn artery disease. The clinical and demographic 
features of patients with coronary artery disease are listed 
according to race in Table I. Of the 30,300 white or black 
patients with coronary artery disease, 26,630 (87.8%) were 
white and 3,670 (12.2%) were black. White and black patients 
with coronary artery disease had similar ages and had equiva- 
lent prevalence rates of congestive h art failure and peripheral 
vascular disease. Both diabetes mellitus and hypertension were 
more common i  blacks than in whites, although t e compre- 
hensive comorbidity scores were similar in the two groups of 
patients. 
Utilization rates for cardiac atheterization and cardiac 
surgery in these patient groups are illustrated in Figure 2. Of 
the 30,300 patients with coronary artery disease, 14,995 under- 
went cardiac atheterization, f r an overall utilization rate of 
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1.194 
65.08 k 0.30 
91.3% 
24.19 
10.9% 
27.x 
5.9% 
3.13 2 0.03 
and 457 (8.7S’o) were black. The ~t~l~za~~~~ rate for whites 
erat~~~sl~,OQ~ patients) was significantly greater than 
a&s ~~~4.5/1,000 patients, chi-square 67.10, p < 
e univariate odds ratio for underg~~ing cardiac 
2. Utilization rates of cardiac cat~~eter~za~io~ and cardiac 
surgery, expressed as frequency per 1,000 patients with cordnary artery 
disease or valvular heart di e. Among patients with coronary artery 
disease, rates of ~t~~izat~on oth catheterization and cardiac surgery, 
were significantly lower for blacks than for whites; among patients with 
valve disease, only rates of utilization of cardiac catheterization were 
significantly lower for blacks. 
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lac surgery after having 
Relative odds ratios, &juste der, comorbidi- 
ties, hospital Iocation, local h e&y and local 
resence of catl~~terization and surgical facilities, are also 
in Figure 3. Relative odds ratios for 
surgery were slightly 
adjustment than before. IUS, after adjustment 
les, while patients with corollary 
r likelihood of under- 
odds ratio 1.63) and 
usted odds ratio 1.65). 
Figure 3. Unadjusted and adjusted relative odds ratios (bukts), with 
corresponding 95% confidence limits (bars), for undergoing cardiac 
catheterization and cardiac surgery for white patients relative to those 
of black patients with coronary artery disease or valvular heart disease. 
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Table 2. Regional Utilization Rates for Cardiac Catheterization and Cardiac Surgery 
Reaion 
Coronary Artery Disease 
Catheterization Surgery 
Whites Blacks Whites Blacks 
Valve Disease 
Catheterization Surgery 
Whites Blacks Whites Blacks 
Northeast 452.0 393.2’ 158.9 151.0 612.6 454.5 333.3 
Mid-Atlantic 414.4 486.6 188.3 91.2’ 555.6 346.2” 381.0 
Soukast 535.2 433.1’ 185.5 151.8’ 584.2 441.2 426.3 
East central 550.7 439.3’ 231.9 159.0” 547.8 333.3 478.3 
Midwest 476.1 399.1; 143.8 100.9 521.9 571.4 411.2 
west 537.6 454.5” 167.1 84.2” 631.3 461.5 465.4 
Southwest 494.9 383.8’ 182.8 116.2’ 565.7 511.2 451.4 
‘p < 0.05, chiquare endysis. Utilim~ion rates ilre expressed BS the ~M~~~~~~ of ~~l~i~~~s undc 
mtheteridon or surgery for csch l,ooO black or white prtients. ~ = no patients in this group. 
363.6 
346.2 
470.6 
381.0 
- 
384.6 
275.9 
Finally, the overall group with coronary artery disease was 
divided into su codes 410 and 
41 I) and chron manifestations. 
The adjusted relative odds ratios for whites versus blacks 
ing cardiac atheterization were highly significant in
both acute (adjusted o ds ratio 1.62,95% CI 1.47 to 1.70) and 
chronic (adjusted odds ratio 1.59, 95% CI 1.41 to 1.79) 
subgroups. Adjusted odds ratios for undergoing surgery were 
also significant for both acute (adjusted odds ratio 1.72,95% 
Cl 1.49 to 1.98) and chronic (adjusted o ds ratio 1.47, CI 1.26 
to 1.73) cohorts. 
Vahular heart disease, Valvular heart disease was the 
primary discharge diagnosis in1,335 patients. Of these, 1,194 
(89.4%) were white and 141 (10.6%) were black. Clinical and 
demographic features of these patients are listed in Table 1. 
Comorbidity information indicates thatwhite patients with 
valve disease were older and had a higher overall comorbidity 
score than did black patients. Incontrast, blacks had a higher 
prevalence of peripheral vascular disease, congestive heart 
failure, diabetes mallitus and hypertension. 
Utilization rates for catheterization and surgery are pre- 
sented in Figure 2. Of the 1,194 white patients, 687 (57.5%) 
underwent catheterization and506 (42.4%) had surgery; ofthe 
141 black patients, 61 (43.3%) had catheterization and 50 
(35.5%) had surgery. Utilization rates for cardiac atheteriza- 
tion in white patients (575.4 cases/l,000 patients with valve 
disease) and in black patients (432.6 cases/l,000 patients) were 
significantly different (chi-square 10.43, p e O.OOl), with an 
unadjusted relative odds ratio (Fig. 3) of 1.78 (95% CI 1.25 to 
253). In contrast, corresponding rates for cardiac surgery 
(423.8 operations11,OOO patients and 354.6 operations/l,000 
patients for white and black groups, respectively) were not 
significantly different (chi-square 2.03, p e 0.15); the 95% Cl 
for the relative risk ratio of 1.34 ranged from 0.93 to1.93. 
Adjusted relative odds ratios are also shown in Figure 3. As 
with coronary artev disease, adjustment for covariables in-
creased the relative risk of whites for both catheterization and 
cardiac surgery. The adjusted relative odds ratio of 1.49 for 
undergoing cardiac surgery was tatistically significant (95% CI 
1.02 to 2.18). 
midwest, only 5.2% of 
seven regions are listed in Table 2. 
thus, rates of cardiac atheterization f r both races varied 
inde~~dently of each other from region to region. 
The racial mix and the utilization rates for cardiac surgery 
in patients with coronary artery disease also varied by region 
(Table 2). Utilization rates for white patients ranged from 
231.9 cases/l,000 admissions i  the east central region to 143.8 
eases/1,000 admissions in the midwest. Utilization rates for 
blacks were highest inthe east central region (159.0 cases/l,000 
admissions) and lowest in the wdst (84.2 cases/l,000 admis- 
sions). The rates for white and black patients were significantly 
different in five regions, but not in the northeast or the 
midwest. 
For the group with valvular heart disease, catheteriza~~~~~ 
rates (Table 2)for white patients varied from 631.3 to527.9 
procedures/l,000 admissions, whereas rates for black patients 
varied from 571.4 to 333.3 procedures/l,000 admissions (both 
p < 0.001). The white-black difference in utilization rates for 
undergoing catheterization was statistically significant only for 
the east central states. Surgical rates for white stiojtitis varied 
from 478.3 operations/l,000 admissions in the southwest to
333.3 operations/l,000 admissions in the northeast; rates for 
black patients varied from 470.6 in the southeast to 275.9/1,000 
admissions in the southwest (excluding the midwest in which 
no black patients with valve disease underwent surgery). 
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Coronary Artery Disease Valve Disease 
Catheterization Surgery Catheterization Surgery 
Hospital crl)ilp Whites Blacks Whites BlXkS Whites Blacks Whites Blacks 
419.4 390.2 175.2 134.1 534.7 571.4 534.7 - 
2. Small unaffiliated 395.3 266 2* 157.3 82.8* 442.4 66.7% 345.5 133.3’ 
3. Medium affiliated 558.4 462.3* lS2.9 145.7 641.5 463.0* 403.9 475.9’ 
4. Medium unaffiliated 393.8 20&l* 189.6 33.6’ 483.5 250.0 428.6 250.0 
5. Large afiliatcd 549.6 454.Ip” 182.6 119.6: 586.3 508.8 452.3 403.5 
6. Large long-term 419.8 275.8 259.5 111.1 500.0 - 375.0 - 
catheterization or su gery for each 1,000 black or white patients. - = no patients in this group. 
ences in ~~~~~za~io~ r tes were statistically significant for both 
ca~he~erizatio~~ and surgery only for small un 
-sized affiliated (group 3)facil 
Our results demonstrate that significant racial di 
utilization of cardiac tertiary care facilities exist withifl the VA 
health care system. These data are thus consistent wirb and 
extend earlier findings on this i ortant health care issue 
fore considering the spe- 
nsider the rationale and 
etbods we used. We relied on measures of
use of health care services to reflect access to care. This approach, 
as discussed by Blendon et al. (IO), is based on the well founded 
assumption that use of health services reflects the prevalence of
disease unless barriers to care exist. Thus, if differences in 
utilization exist, either barriers exist or disease prevalence or 
severity varies. As will be discussed, barriers may be conomic, 
cultural or a combination of both. Valve disease as well as 
coronary disease was studied to permit comparisons between two 
types of significant cardiovascular disease with different preva- 
lence rates, etiologic factors and clinical presentations. 
Several imitations of our methods are readily apparent. 
Most are common to data base studies and have been consid- 
ered in previous reports (3,ll). First, analyses are based on 
patients admitted to the hospital. This factor precludes study- 
ing racial differences in the veteran population at large or in 
access to hospitalization, and it does not allow comparison of
disease prevalence or utilization rates in the population at 
large. 
scharge diagnoses and 
ulation has not been verified. 
by using all forms of 
an one ~~ese~~at~o~, so 
that ~~sti~~cti0~~s bchveen acute ~~~~~~cti~~l and unstal& angina, 
for example, are less important to the da’ta 
is aPs0 110 reason to 
available were discharge diag- 
ailed chical ~nfo~~a~~Q~, such 
available. Thus, as will be discussed, ifferences in disease 
severity between racial groups and in long-term outcome coiild 
roblems in assessing como~b~dit~es from such 
discharge data are also well own (13), but racial differences 
in the errors are nol likely. wever, whereas previous inves- 
tigators adjusted utilization rates by the presence or absence of
specific omorbid iseases, we utilized a standardized severity 
of illness core (8) to better account for the complex effects of 
multiple comorbidities. 
Our findings in patients with coronary 
confirm alid extend those of other investi- 
gators. Confirmed findings include higher rates of catheteriza- 
tion and surgery in white than in black patients, ngs that 
cannot be explained by differences in age, gend comor- 
bidities. Our results and those of Whittle et al. (7) in the VA 
system extend the conclusion of Ayanian et al. (6) that racial 
differences xist regardless of hospital type; that is, they exist in
public and private hospitals, teaching and nonteaching hospi- 
tals and federal and nonfederal medical centers. Thus, the 
racial differences are independent of hospital management 
type and health care funding system. Our findings, not previ- 
ously described, in patients wi hvalvular heart disease indicate 
that the racial bias extends beyond coronary artery disease to 
other forms of heart disease. 
Analysis of geographic regions further suggests 
pattern of racial differences i highly complex. For exa 
found a significant white-black difference in utilization Of 
cardiac cdthelerization in patients with coronary artery disease 
in six of seven regions of the nation, but this difference was 
significant in only five of seven regions for cardiac surgery. A
significant difference xisted in some regions-for exampk 
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the southeast, midwest, west and southwest-in CatheteriZatiOn 
for patients with coronary disease, but it did not exist in the 
same regions for patients with valve disease. Other studies 
have also suggested regional differences. As indicated previ- 
ously, white-black utilization ratios have been reported to be 
higher jn certain regions of the United States than in others 
(5). In both the present s udy and those of Goldbrg et al. (5), 
significant differences were found in the southeast. However, 
our data do differ from those of Whittle et al. (7) who 
ographic area within the VA system. 
ces existed as a function of the type of 
VA facility in a veteran’s primary service area. Sjgni~Cant 
rences existed for s me but not a91 Ievels of ho 
plexity for both coronary nd valve d 
c~~hct~~ati~~n and su
differences is acon~pl~x h~n~rn~r~nn tha s d~~nd~nt onthe 
interaction f numerous variables includi the type of disease, 
tha procedure studied, the n and the complex- 
esc complexities may be 
ns for racial diffcr- 
ences in procedure utilization. Reasons for racial differences 
may be grouped into three categories-socioeconomic, bio- 
logic and sociocultural. Socioeconomic arguments emphasize 
the direct and indirect effects of differences in the economic 
status of blacks and whites toexplain differences in resource 
utilization. Studies (10) have demonstrated that, n~tionai9y, 
blacks have lower incomes and less 
insurance than do other acia9 groups. 
expected toreduce access to and uti 
Patients without insurance have shorter hospital stays and 
undergo fewer procedures, including cardiac pr~cdn~es, tha 
do insured groups (l&14). Indeed, Blendon et al. (10) reporte 
that 9.1% of black patients did not receive needed health care 
because of economic reasons; only 5.0% of whites reported this 
limitation. Keil et al. (1%) further demonstrated that racial 
di~er~n~s in deaths duuc to coronary disease di~~~ared 
wren ~i~onomic status was cant~~l~d. 
These factors do not, however, provide a full explanation 
for differences in care. fn the study of Blendon et al. (IO), 
blacks reported reduced access to care after adjustment for 
income and insurance overage. Similar results were reported 
by Yaqan et al. (16) i hospitalized patients with pneumonia 
and by Wenneker and pstein (3) in use of cardiac procedures 
in AAassachusetts. 
Study of patients in the VA health care system minimizes 
the effects of socioeconomic variables. Rticnts’ financial re- 
sources and insurance overage have no effect on eligibility for 
mre, hospital. funding or professional remuneration. Indeed, 
cur’rent9y operative means testing to prioritize access tothe VA 
system favors 90~ income patients. T9rus, the usually consjd- 
ered socioeconomic causes of racial differences in use of 
tertiary care procedures are excluded or at least minimized. 
Bio@$c a@uhns suggest that disease processes differ in 
the two races and that resource utilization isappropriate for 
the health care needs of the individual patient groups. Virtu- 
shy all previous data relate to patients with coronas artery 
disease. Epidemiologic s (17-21) have reporte 
disease prevalence and hty rates in blacks 
high or higher than tkose in whites, wit 
including hypertensto 
(2223). 
ndrnit~~~ to coronary care units (~~,23~25)~ 
aty~~c~~ pain may result in iess con~mon rc 
catheterization. ~ rtbermore~ the 
referred for ang~ogra~by~ redominant9~ because of chest pain, 
had norm~9 ormin~~l9y diseased coronas arteries, in con- 
trast o 19.2% and 54.5% of wkite men and women, respec- 
tively. Similarly, black men had a signific 
of left main and three-vessel disease 
counterparts. These di~erences would be ex 
lower ates of coronary artery surgery inblacks than in whites; 
left main and three-vessei ase are the major angiogr~~bic 
indications for surgery (28) owevet, biologic variables do not 
fully explain al1 findings; Doberman d Cutter (I) reported 
that whites with three-vesse9 disease were 2.5 times more likely 
to undergo coronary artery surgery than were blacks, and 
Johnson et al. (25) demonstrated that for any pattern of 
coronary disease blacks were less likely than whites to have 
surgery. 
Little information is available concerning racial differences 
in valvular disease. Initial and recurrent episodes of acute 
rheumatic fever are more common in blacks than in whites; 
therefore, rheumatic valve disease and myocardial dysfunction 
may be greater in blacks (29,30). Congestive h art failure, a 
major indication for catheterization and surgery in patients 
with valve disease, was more frequent in our black patients, 
suggesting that a higher ather than a lower ate of surgery 
would exist. Thus, available data, although very limited, do not 
provide a biologic basis for reduced utilization i blacks. 
Without detailed clinical information, which, as previously 
JACC Vol. 24, No. 5 
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ces to biologis variables in 
should be roughly equivalent i atients with coronary 
al com~~exi~ may reflect variations in the biases of 
ts and ~bysiciaus in djffere~t health care settings. 
c~~s~ous. This study demonstrates significant racial dif- 
heart disease. The effect is a complex one, varying with patient 
group, procedure, national geography and hospital complexity. 
In the VA health care system, in which economic variables are 
minimized, these differences probably reflect an interplay of 
biologic and sociocultural variables. Further research is 
needed to clarify the roles of various factors uch as differences 
in patient preferences and physician attitudes as well extent of 
disease. 
Lower frequencies ofcatheterization a d surgery do not, by 
themselves, indicate that substandard care was received by 
black patients. As noted, differences in disease extent may be a 
cause for reduced utilization so that care may have been appro- 
priate. Also, a significant percent of catheterizations and opera- 
tions are performed for inappropriate or unproved indications 
(39, and groups with high and low utilization rates may have 
similar long-term clinical outcomes (36). Thus, groups with lower 
utilization rates may receive care as or possibly more appropriate 
than that of cohorts with higher procedure rates. 
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